Despite the wide disparities in educational outcomes across ethnic groups and the significant share of ethnic groups in the population of Turkey, there has yet been no study investigating even the descriptive statistics of these disparities in educational outcomes across ethnic groups, yet alone to analyze what could account for these differences. Therefore, this study is a first attempt to display the relationship between ethnicity and education in Turkey.
Even the numbers of ethnic minorities were not very well known until the first waves of TDHS were made available. Mutlu (1996) estimates the number of ethnic Kurds in Turkey using census data until 1965, which include information on the number of ethnic minorities, along with migration and fertility information after 1965. İçduygu et al. (1999) , using the THDS 93, also estimate the number of ethnic minorities in Turkey, and present descriptive statistics on some of the socioeconomic differences across ethnic groups. Gündüz-Hoşgör and Smits (2001) examine the association between nonproficiency in Turkish and a number of socio-economic outcomes for female ethnic minorities.
There has been a richer literature on the determinants of educational outcomes in Turkey.
3 Tunalı (1996) , using the 1994 Labor Force Survey, finds that rural residence and parental education in addition to the age and gender of children are key determinants of educational 3 Strauss and Thomas (1995) and Haveman and Wolfe (1995) review the determinants of investment in human capital.
outcomes. He also highlights the importance of the trade-off between school and work, especially for children living in agricultural areas. Dayıoglu (2005) finds that this tradeoff between school and work has strengthened over time in Turkey. Tansel (2002) , using a different dataset -1994 Household Income and Expenditure Survey -also finds income, parental education, and rural/urban status as the major factors shaping the schooling of children in Turkey. Finally, using the 1998 TDHS -which I also use along with the 1993 wave -Smits and Gündüz-Hoşgör (2006) find that parental education, number of siblings, household income, occupation of father, and the ability of mother to speak Turkish are the major determinants of school enrollment. My analysis accounts for all of these characteristics that the literature has so far uncovered. Another critical finding of the all four studies mentioned above is the gender gap in enrollment rates. Female children in Turkey are significantly less likely to be enrolled in school. I further extend this question by asking whether there exist disparities in this gender gap across ethnic groups in Turkey.
This paper also introduces some novel features into the estimation of school enrollment.
A number of studies on ethnic differences in educational outcomes around the world (e.g. Hannum, 2002 , for China; Garcia-Aracil and Winter, 2006, for Ecuador), examine the ethnic disparities in children's school enrollment without allowing for an age-varying impact of ethnicity. Forcing a non-variant impact of ethnicity by age and grade levels could mask important differences at certain age or grade levels, especially when the age bracket taken is fairly wide. Therefore, after examining the differences in the levels of enrollment across ethnic groups using a probit estimation that forces a time-invariant impact of ethnicity, I go on to examine the timing of school drop-out by grade level using discrete-time duration analysis that allows for time-varying ethnic controls. This allows me to see if forcing a time-invariant impact of ethnicity really fails to recognize important ethnic disparities at certain grade levels. In addition, I also incorporate the children who never go to school in the estimation.
Some of the key findings are the following: For male children between the ages of 8 and 15, location of residence and family characteristics excluding mother's proficiency in Turkish can fully account for the differences in the levels of enrollment across ethnic groups but not fully for the differences in the timing of drop-out. Even after controlling for a rich set of regional and family level factors, ethnic Kurdish boys are more likely to drop out before reaching grade five, but less likely to drop out after completing grades six to eight. This highlights the methodological problem in not allowing the impact of ethnicity to vary by age or grade intervals, which is a common approach in the literature. However, accounting for mother's ability to speak Turkish in addition to the regional and family level characteristics, ethnic Kurdish boys are no more more likely to drop out before reaching grade five. For female children, ethnic disparities remain both in the level of enrollment and the timing of drop-out even after controlling for regional and family level characteristics as well as mother's ability to speak Turkish. That regional and family level controls can account for the disparities across ethnic groups for boys, but not for girls suggests that there is a taste component in the lower enrollment rates of ethnic Kurdish and Arabic girls. Finally, there exists a gender gap for ethnic Turks as well as ethnic Arabs and Kurds. However, the gender gap for ethnic Kurdish children is wider than that for ethnic Turkish children.
The paper is organized as follows: The next section examines the potential reasons to the observed differences in educational outcomes within a human capital investment model. Section 3 explains the data and presents descriptive statistics. Section 4 discusses the estimation results and section 5 concludes.
Conceptual Framework
This section examines the potential factors that could account for the disparities in schooling outcomes across ethnic groups within a well-known educational investment model developed by T.W. Schultz (1961) and Becker (1964) . Becker (1964) models the schooling decision as an optimal human capital accumulation path, in which the duration of schooling is the optimal investment period. According to this, it is optimal to continue to invest in schooling as long as the marginal rate of return from investing each additional unit of fund is higher than its marginal cost (the interest rate). 4 The marginal rate of return to schooling is the difference between the marginal benefit and the marginal production cost of investing in it. Both its marginal benefit and production cost have monetary and psychic elements. Its benefits include the increase in earnings (schooling as an investment good) and the psychic benefits of schooling (schooling as a consumption good). Its costs of production include direct expenses, foregone earnings (opportunity cost of schooling), and psychic costs.
The demand for schooling depends on this marginal rate of return. A number of factors 4 Chiswick (1988) uses this framework in his examination of ethnic disparities in the rates of return to schooling in the U.S. like location of residence, family characteristics, and tastes of the parents as well as the age and gender of the child influence the marginal rate of return of an additional unit of fund spent on schooling and, therefore, the demand for schooling. In the above framework of Becker (1964) , I will examine how these factors could affect schooling outcomes in turn, with a particular focus on those that the literature on the determinants of educational outcomes in Turkey has uncovered as the most crucial. The finding of this literature that location of residence and family characteristics are crucial determinants of the schooling outcomes in Turkey and the fact that there exists significant variation in these characteristics across ethnic groups in Turkey suggest that the disparities in educational outcomes across ethnic groups in Turkey could in part be explained by these characteristics.
Location of Residence
Here, I consider both the region of the country and rural/urban residence. For ethnic Turks, the probability of living in rural areas or in less developed regions of the country is lower compared to all other ethnic groups. In less developed regions of the country and in rural areas, schooling may entail higher production costs due to more limited availability and accessibility of school. For instance, in some rural areas, students are bussed to schools that are at times of significant distance to their village or they may have to walk significant distances which may be a challenging task in winter, especially in the eastern part of the country. Higher schooling costs would imply a lower marginal rate of return and, therefore, a lower demand for schooling.
Even when schools are available in less developed or rural regions, they may be of lower quality both because of the facilities and, more importantly, less motivated teachers as these are less popular places to work for them. This could significantly reduce the productivity of schooling for students in these regions. A lower productivity would mean a lower marginal rate of return and a lower demand for schooling.
Moreover, the opportunity cost of schooling would vary according to location of residence.
For instance, in large metropolitan areas, children -especially boys-would have a much better chance of finding market work, which would increase the opportunity cost of schooling for them. Better market work opportunities would imply a lower demand for schooling.
Family Background
As reported in the review of literature regarding the educational outcomes in Turkey, a number of family characteristics emerge as critical determinants of school enrollment. These are parental education, wealth, occupational status, and sibship size. In these family characteristics, there exist remarkable differences across ethnic groups in Turkey.
More educated parents increase the productivity of schooling for their children. Therefore, since the marginal rate of return of schooling is higher for their children, they demand more schooling for them. Another critical variable is the wealth of families. As explained in Becker (1964), the marginal cost of investing in schooling, the interest rate, is lower for wealthier families as they have access to a cheaper source of credit, which is their own assets. As a result, the equilibrium level of schooling for their children is higher.
Father's employment in agriculture is an important factor because this implies an easily available source of market work, which is working in the family farm. In fact, Tunalı (1996) , using the 1994 Labor Force Survey, reports that 33 percent of the 14-year old children living in rural areas work whereas of the same age children living in urban areas only nine percent work. Therefore, the opportunity cost of school enrollment is higher for children whose fathers are employed in agriculture, which implies a lower demand for schooling by their parents.
Finally, number of siblings would be an important factor. The productivity of schooling would be lower for children with large sibship size because they would receive a diminished share of family resources. As a result, we would expect a lower marginal rate of return for these children; hence, a lower demand for schooling. 5 Furthermore, the age composition of this sibship size would matter as well. Siblings under the age of 5 would also mean a higher opportunity cost of schooling as staying home would mean taking care of these children.
Proficiency in Turkish
For some ethnic minority children, enrolling in school poses a further challenge. They may not be proficient in Turkish when they come to school age. This could seriously hinder their ability to digest the instruction provided at school. This would obviously yield a 5 The quantity-quality framework (Becker and Lewis, 1973) yields the same implication as to the impact of sibship size. It claims that as the number of children increases, the price of the quality of children (their schooling) increases; therefore, the demand for quality drops.
lower productivity to schooling and, therefore, decrease their demand for schooling. In fact, Smits and Gündüz-Hoşgör (2006) find that nonprofıciency of mothers in Turkish is highly associated with the non-enrollment of their children.
Age and Gender
Two other crucial determinants of the marginal rate of return to schooling would be the age and gender of the children. Age is a crucial determinant because as children accumulate more schooling, its marginal rate of return diminishes. Moreover, the value of the opportunity cost of schooling increases as children get older because the value of their market as well as home production increases.
The gender of the child would matter due to a number of reasons: First, the returns to schooling in earnings could be different by gender. Second, the opportunity cost of schooling would be different as the value of production in the market as well as home would vary by gender. Finally, parents' psychic costs of their children's schooling could depend on the gender of the child.
Unlike it is for location of residence and family characteristics, we would not expect a notable ethnic variation in the distribution of age and gender variables. However, the impact of age and gender controls could be different across ethnic groups, for instance, due to the variation in the psychic costs of school enrollment by age and gender across ethnic groups.
In other words, even though we would not expect different distributions for age and gender variables across ethnic groups, we could expect different parameters for the impact of these variables across ethnic groups.
Tastes
As explained at the beginning of this section, both the marginal benefit and cost of production of schooling include psychic elements. These psychic benefits/costs may display variation across ethnic groups. Some ethnic groups may have a more negative attitude toward education due to cultural, historical or other factors. Moreover, there may be a gender dimension of this. For instance, schooling may drop the value of females in the marriage market more for some ethnic groups than others. Therefore, parents of certain ethnic groups may have higher psychic costs in sending their daughters to school. Obviously, unlike the previous factors, I can not account for this unobserved factor explicitly in the estimation. I restrict the sample to 8-to 15-year-old children of these women. I drop the children who are younger than 8 because in some parts of the country, especially in rural areas, parents delay the enrollment of their children up to age 8. I also drop the children who are older than 15 because the sample of children above this age may not be representative as many children in this age group leave their parents' household for marriage and work.
Since the children in the sample come from families with mothers between the ages of 15 and 49, the sample misses the 8-to 15-year-old children of women who are older than 50. However, for a 50-year-old woman to have a child in this age group, the earliest age she must have given birth is 35. According to the 1993 TDHS, of all the children born only 6.4 percent belonged to women who were at or above 35. In 1998, this percentage was 7.8 percent. 6 This implies that of all the 15-year-old children, the sample misses 6.4 percent in 1993 and 7.8 percent in 1998. However, we must also realize that for younger children, the percentages that are missing in the sample are lower because, for instance, for 10 year-old children, the sample misses only those whose mothers were more than 40 years old at the time of birth. The percentage of the births that are given by women above 40 was only 1.4
in 1993 and 1.7 in 1998.
The schooling information used in this study includes enrollment status and years of completed schooling. Both pieces of schooling information are used to generate the grade at which children drop out from school. As control variables, I use a rich set of information on location of residence that covers both regional distribution and rural/urban status; on family characteristics that include mother's age and literacy status, father's years of education, number of siblings, number of siblings under age 5, whether father is employed in agriculture, and wealth; and on Turkish language ability. The survey has information on Turkish proficiency of mothers, which I use as a proxy for the Turkish language ability of their children.
The way ethnicity is defined in this paper is through mothers' mother tongue. According to this, the ethnic groups include Kurds (including Zaza speakers), Arabs, Circassian, Geor- Household wealth is generated using principal components analysis of a rich set of household assets that include the number of rooms in the house, whether the source of drinking water is piped into residence, whether the house has its own flush toilet, whether the toilet is inside the house as well as the ownership status of the following durable goods: TV, fridge, car, oven, washing machine, dishwasher, vacuum cleaner, video recorder, computer, and radiator. There exist similar disparities for female children across ethnic groups. 75.1 percent of ethnic Turks girls are enrolled in school whereas only 47.5 percent of ethnic Kurdish girls and 55.1 percent of ethnic Arabic girls are. Put differently, non-enrollment probability is 111 percent higher for ethnic Kurdish girls and 80 percent higher for ethnic Arabic girls. As it was for boys, non-enrollment rates of ethnic Caucasian and Turkish girls are closer. Non-enrollment probability for an ethnic Caucasian girl is 29 percent higher than that for an ethnic Turkish girl. A remarkable gender gap can also be discerned from Table 1 for all ethnic groups in Turkey. Non-enrollment probability for girls is 68 percent higher among ethnic Turks, 84 percent higher among ethnic Kurds, and 62 percent higher among ethnic Arabs.
Educational Outcomes

Ethnic and Gender Differences in Levels
Ethnic and Gender Differences in Timing
Aggregating across all ages between 8 and 15 (and the corresponding grade levels) could mask more acute differences in the timing of drop-out at various grade levels across ethnic groups. Therefore, next I examine how the timing of drop-out varies across ethnic groups. Table 2 displays the hazard and survival rates by ethnicity and gender. Here, "grade 0" stands for dropping out even before completing first grade. This includes children who never go to school as well as those who drop out during grade 1. Table 2 , in fact, uncovers more substantial differences across ethnic groups compared to those that were illustrated in Table   1 .
The drop-out rates in grade 0 are much higher for ethnic Kurdish and Arabic children. The ethnic gap diminishes even further in grades 6 to 8. This is not a surprise because ethnic minorities in these grades are much more selected compared to ethnic Turks due to their higher drop-out rates in earlier grade levels. While the cumulative hazard rate after completing grades 6 to 8 is 13 percent for ethnic Turkish boys, it is in fact lower for ethnic Kurdish boys at 9.2 percent. 7 For females, the cumulative drop-out rate of ethnic Kurds is still higher at 13.8 percent compared to that of ethnic Turks at 7.9 percent.
There exists a gender gap in the drop-out rates at all grade levels regardless of ethnicity. 
Regional and Family Characteristics and Language Ability
Estimation Results: What Accounts for these Ethnic
Differences in School Enrollment?
The descriptive statistics in the previous section showed marked differences in enrollment rates and even more substantial differences in the timing of drop-out from school across ethnic groups. Nonetheless, the descriptive statistics also indicated remarkable differences in regional and family characteristics as well as language ability across ethnic groups. The question is, then, do these differences in regional and family characteristics and language ability fully account for the variation in educational outcomes? If not, to what extend do they account for the observed differences? Does ethnicity have a direct impact on educational outcomes?
First, I answer these questions in the context of explaining the differences in the levels of enrollment. However, as it was illustrated in Table 2 , the differences in levels could mask wider differences at certain grade levels due to the aggregation of 8-to 15-year-old children.
Therefore, I also examine the above questions in the context of the timing of drop-out. Table 4 presents the results of a probit estimation of school enrollment status on the pooled cross-sections. 8 Four different specifications are used. The first one has only ethnicity, gender, and their interaction terms; the second one adds regional controls; the third one family characteristics; and the fourth one language ability, all in a cumulative way. (All specifications also include controls for the age of children and their interactions with the 1998 year dummy. 9 ) This nested specification allows me to observe the changes in the magnitude and significance of the ethnicity and gender coefficients once I add a new set of controls and, therefore, identify the ability of various factors in explaining the ethnic and gender disparities. The statistics at the bottom of Table 4 include LR-statistics which I use to test the joint significance of each additional set of control variables in the nested specifications.
Levels of Enrollment
They also measure the improvement in the model fit and, therefore, the ability of the new set of controls to account for the variation in the education variable. Controlling, in addition, for family characteristics, the gap completely vanishes. The odds ratio is 1.02 now and statistically insignificant. Therefore, we can assert that almost one third of the difference in the school enrollment rates of ethnic Kurdish and ethnic Turkish boys is explained by regional variation, and that family characteristics along with regional variation fully account for the difference in school enrollment rates between ethnic Kurdish and ethnic Turkish boys between the ages of 8 and 15.
Male Children
8 Standard errors are corrected by clustering on mothers as there are multiple observations per mother in some families. 9 The reason that age dummies are interacted with the 1998 year dummy is that in 1997 the compulsory level of schooling was extended from 5 to 8 years. However, in 1998 it would make a difference only for those who had just completed 5 years of schooling (those who are 12 years-old). 10 All control variables for location of residence, family characteristics and language ability are set at their mean values in calculating the predicted probabilities of enrollment.
For ethnic Arabic boys, non-enrollment probability is 2.39 times higher than that for ethnic Turkish boys in the baseline specification. (This is statistically significant at 1 percent level.) This odds ratio falls to 2.11 once I control for regional variation in residence.
(Statistical significance is at 5 percent level, now.) When I further add family characteristics, the odds ratio decreases to 1.46 and loses its statistical significance. Like it was for ethnic Kurdish boys, once I control for the variation in location of residence as well as family characteristics, that the enrollment rate of ethnic Arabic boys is lower than that of ethnic Turkish boys loses its statistical significance. However, unlike it was for ethnic Kurdish boys, the magnitude of the gap does not totally vanish. For ethnic Arabic boys, regional variation accounts for around twenty percent of the enrollment rate gap, and regional variation along with family characteristics explain two thirds of the gap. Finally, when I also control for mother's proficiency in Turkish in the last specification, the odds ratio diminishes to 1.15.
In other words, regional and family characteristics along with language ability all together explain around 90 percent of the difference between the enrollment rates of ethnic Turkish and Arabic boys, and the remaining gap is statistically insignificant.
As can be seen from the changes in the odds ratios in Table 5 , for both ethnic Kurdish and Arabic boys, family characteristics emerge as more important determinants of enrollment rates than location of residence. This can also be seen from the LR statistics reported in Table 4 . Adding family characteristics in specification 3 brings about a higher improvement in the model fit compared to adding regional controls in specification 2 despite a lower number of additional covariates.
There is no evidence for a difference between the school enrollment rates of ethnic Caucasian and ethnic Turkish boys even in the baseline model. Moreover, controlling for a richer set of factors does not make much of an impact because there is much less variation between the family characteristics of ethnic Turkish and Caucasian children compared to that between ethnic Turks and ethnic Arabs or Kurds.
Female Children
In the baseline specification, non-enrollment probability for ethnic Kurdish girls is 2. The non-enrollment probability for ethnic Arabic girls is 2.14 times that for ethnic Turkish girls in the baseline specification. (Statistical significance is at 1 percent level.) This odds ratio does not change much when I control for regional variation (in fact, it slightly rises to 2.17), but drops to 1.69 when I also account for family characteristics in the third specification. (This is statistically significant at 5 percent level.) Like it was for ethnic Kurds, the ethnic gap is more persistent for ethnic Arabs girls than boys. For ethnic Arabic boys, the ethnic gap lost its statistical significance in the third specification whereas the ethnic gap remains statistically significant in the third specification for ethnic Arabic girls.
Nevertheless, when I also control for language ability in the final specification, the odds ratio for ethnic Arabic girls loses its statistical significance despite a still notable level of 1.36.
For ethnic Caucasian girls, like it was for ethnic Caucasian boys, there is no evidence for a difference in the enrollment probabilities in the baseline model. Neither does controlling for a richer set of factors make a difference.
Comparing the ability of the three set of controls to account for the ethnic differences by gender, I find that they do a better job in capturing the ethnic gaps for males. While only regional controls and family characteristics can fully account for the ethnic gap for ethnic Kurdish males, all three set of control groups can account for less than 80 percent of the ethnic gap for ethnic Kurdish girls. Similarly, while the three set of controls explain 90 percent of the ethnic gap for Arabic boys, the same set of controls can explain only two thirds of the ethnic gap for ethnic Arabic girls. 
Gender Gap
Timing of School Drop-Out
In this section, I examine the differences in the timing of school drop-out across ethnic groups using duration analysis. I use a discrete time complementary log-log estimation with a flexible baseline hazard function where the duration time concept is grade level. In the estimation, I let the impact of not only the ethnicity and gender variables but also all three set of control variables to vary by the four grade level groups. Estimation results are given in Table 7 for four different specifications. The baseline specification only adds a calendar year dummy to the control variables of major interest. The second specification adds regional controls, the third one family characteristics, and the last one mothers' proficiency in Turkish, all in a cumulative way. Table 8 presents the ethnicity odds ratios in the timing 12 A logit regression produced very similar results. significances are at one percent, ten percent, and five percent levels, respectively.) As it was for ethnic Kurdish boys, regional variation accounts for a sizeable portion of the ethnic gap in earlier grade levels. Once I control for it in the second specification, there takes place a 37 percent drop in the odds ratio in grade 0 to 3.80 and a 58 percent drop in the odds ratio in grades 1 to 4 to 2.08. When I also control for family characteristics in specification three, odd ratios further diminish. Family characteristics along with regional variation account for 78 percent of the variation in the odds ratio in grade 0 and all of it in grades 1 to 4. Moreover, for all grade levels, the ethnic gap for Arabic boys becomes statistically insignificant. Therefore, regional and family characteristics account for the disparity between ethnic Arabic and ethnic
Turkish boys not only in the levels of enrollment -as shown in the previous section -but also in the timing of the drop-out.
Female Children
For ethnic Kurdish girls, as it was for boys, there is evidence in the baseline model that they are more likely to drop out until completing the compulsory level of schooling compared to ethnic Turkish girls. Moreover, the magnitudes of the odds ratios are remarkable. Ethnic with a lower enrollment rate than living in the western rural region. 13 On the other hand, across the urban regions, there is evidence for the fact that living in all other urban regions is associated with a higher enrollment rate than living in the western urban region. This is probably a result of the existence of major metropolitan areas in the western part of the country where there are better work opportunities that become an alternative to school.
Gender Gap
Family characteristics are strongly associated with school enrollment status. The estimation results in Table 4 indicate, as expected, a strong negative association of enrollment status with sibship size and with the number of siblings under age 5. As can be seen from Table 10 , sibship size matters at all grade levels but at grade 0. Moreover, as the grade level of a child rises, his/her sibship size becomes more important in staying on school. On the contrary, the number of siblings under age 5 matters more in earlier grade levels. Its impact is insignificant after completing grade 5 level.
Literacy of mothers and years of schooling of fathers, which increase the productivity of schooling for children, increase school enrollment probability as can be seen from the estimation results in Table 4 . In terms of the timing of drop-out, mother's literacy status is statistically significant at grades 1 to 4 and grade 5 whereas father's years of schooling is statistically significant at all grade levels. Table 4 indicates that father's employment in agriculture decreases enrollment probability. For these children, market work is more readily available as they can always work on their father's farm. As can be seen from Table 10 , when I examine its impact by grade level, I find that father's employment in agriculture matters only right after completing grade 5 -the compulsory level schooling -. Therefore, the negative impact of residence in agricultural areas could also arise from the unavailability of secondary schools in addition to the easy availability of farm work.
Finally, as expected, family wealth is positively and nonproficiency of mothers in Turkish is negatively associated with enrollment probability. Both family wealth and nonproficiency of mothers in Turkish are statistically significant at all grade levels but grades 6 to 8. Moreover, mother's proficiency in Turkish especially matters in earlier grades. Predicted probabilities indicate that nonproficiency of mothers in Turkish increases drop-out rates by a factor of 2 at grade 0 level.
Summary and Conclusions
This paper presents the ethnic disparities in school enrollment in Turkey and examines the potential reasons that account for these disparities. The disparities that are scrutinized are not only at the level of enrollment but also at the timing of drop-out. The paper also has a gender dimension that examines the gender gap in these enrollment outcomes and how the gender gap varies across ethnic groups. The key findings can be summarized as follows:
For male children, the gaps between the enrollment rates of ethnic Turks and those of is also evidence for a gender gap in the drop-out rate before completing the first grade.
Furthermore, there is evidence for the fact that the gender gap for ethnic Kurdish children is wider than that for ethnic Turkish children. When I examine the timing of this gender gap "premium" for ethnic Kurds, I find that the gender gap in the drop-out even before completing the first grade is much wider for ethnic Kurds.
Location of residence and family characteristics emerge as significant contributors to the disparities in educational outcomes across ethnic groups in Turkey. That the disparities in school enrollment across ethnic groups vanish for boys but not for girls after accounting for a number of factors suggests that tastes play a significant role in the disparities across ethnic groups for female children. In other words, ethnicity has a direct impact on girls' educational outcomes and equalizing opportunities through regional and socioeconomic dis- 
